INTRODUCTION
Complex permittivities of dielectric materials are required for their applications in industrial, scientific and medical fields. The dielectric parameters of materials over a wide range of frequencies and temperature are required for deciding their suitability for use in telecommunications, dielectric waveguides, lenses, radomes, microwave integrated circuit (MIC) substrates etc. The measurements of dielectric parameters will serve as a tool for investigating intermolecular and intramolecular bonding mechanisms in compounds. A detailed survey of literature reveals different techniques adopted to measure the complex permittivity of materials. Among the various methods available.
cavity perturbation technique has a unique place owing to its many attractive features [51 -531. Although broad band coaxial probe techniques (54 -551 give excellent results, they require elaborate calibration procedures and significant errors may occur owing to the improper contact at the probe -material interface. In the present method, openended coaxial resonators are used for measuring the complex permittivity of liquids.
DESIGN AND THEORETICAL CONSIDERATION
A section of a coaxial line with one end open acts as a resonator when its length is an odd multiple of a quarter wavelength. The open end is a potential source of radiation loss resulting in a low quality factor. To overcome this difficulty, the outer conductor is elongated beyond the end of the inner conductor such that it forms a cylindrical waveguide operating below cut-off for a given resonance frequency. Along the axis of the waveguide there is a removable centre conductor. For a given length of the centre conductor a series of resonance frequencies can be obtained. The diameter of the centre conductor is properly selected for impedance matching. Design parameters of the resonators used are shown in Table 1 When the sample is introduced into the cavity, the complex relative frequency shift is given by Waldron 1561 as Where Bo ,H, ,Do and E, are the fields in the unperturbed cavity, E and H are the fields in the interior of the sample, C, = E ; -j~i and p, = pj -jp; and V. and V, are the volumes of the cavity and sample, respectively.
When the dielectric sample is introduced at the position of maximum electric field, the second term of the numerator of equation (2) is insignificant.The denominator of equation ( 2) represents the total electromagnetic energy stored in the cavity.
Substituting the value of the E field from equation ( l a ) in equation (2) When the sample is introduced into the cavity, the complex relative frequency shift is given by Waldron [56] as Where 0, ,H, ,Do and E, are the fields in the unperturbed cavity, E and H are the fields in the interior of the sample, E, = E; -j~' a n d p, = p i -jp" and Vc and V are s the volumes of the cavity and sample, respectively.
Substituting the valueof the E field from equation (la) in equation (2) 
CONCLL'SION
A new broadband complex permittivity measurement technique is presented.
Using this technique dielectric properties of water and nitrobenzene are.investigated.
The experimental results for water are in good agreement with those obtained using other methods. For nitrobenzene, the dielectric data over the entire frequency range are not available for comparison. This method is particularly useful for liquids available in small quantities. Moreover, the proposed method is comparatively simple and easy to operate. Measurements can also be extended to solids.
INTRODUCTION
In microwave communication systems, antennas have an important role.
Antenna can be considered as an impedance matching device between transmission line and free space. They can be used for transmission as weli as reception of e.m. [59] gives a descriptive study of the hollow dielectric E-plane sectoral horn by making it asymmetric with a metal element on one side. In the present work, it is possible to shift the power between two angles by arranging a narrow metal strip of optimum length on the dielectric side of the horn.
ANTENNA DESIGN AND. EXPERIMENTAL SET-UP
The hollow dielectric E-plane sectoral horn used for the study is made of perspex. The symmetry of this horn is changed by replacing one side of the horn by a metal sheet. This asymmetry changes the current distribution on both sides of the horn, resulting in a change in the radiation pattern. A narrow metal strip of optimum length is arranged on the dielectric side of the horn (Figure 1 ). The movement of the strip parallel to the axis changes the radiation pattern completely.
The experimental set-up is a microwave test bench at X-band with Gunn oscillator as the source. The test horn is used as the receiver and a pyramidal horn as the transmitter. The receiver is connected to a crystal detector which in turn is connected to a sensitive current meter.
EXPERIMENTAL RESULTS
The radiat~on pattern of the hollow dielectric horn is shown in Figure 2 .
When one side of the horn is replaced by a metal sheet, the axis power is tilted to 45O
with a sidelobe at 20° as shown in Figure 2 . The peak at 20° is denoted as P, and peak at 450 as P, .
By moving the narrow conducting strip of length 'I' along the dielectric side, it is possible to shift the power from the peak PI to P2 and vice versa. For a distance of (q) from the apex, there is only one peak at 20°. This position of the strip is marked as M,. The strip at another position 2 kg from the apex shifts the power to 4S0. This position of the strip is marked as M, .
It is also observed that the extent of power shift depends upon the length of the strip used. The distribution of power between the two peaks, for different strip lengths at M, and M, is plotted in Figure 3 . From Figure 3 (i), it is observed that the power is maximum for the first peak P, and minimum for the second peak P, for I = (3hl 2). Also it is evident from the Figure 3 that, for the same length of the strip (3h 12) the second peak P, is almost maximum and the first is a minimum. So this length I = (3 $1 2) is selected as the optimum length of the strip for a most effective shifting of the beam b e k e e n two angles. The radiation patterns with optimum strip length at M, and M, positions are plotted in Figure 4 . The experiment is repeated and verified for various E-plane horns 
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Metal s h e e t M e t a l s t r i p F i g u r e 1 . S c h e m a t i c represents t i o n o f t h e e x p e r i m e n t a l horn w i t h s t r i p arrangement
CONCLUSION
The beam shifting technique makes the hollow sectoral dielectric horn a better choice than the metal horn, for being used as the feed horn of an offset parabolic reflector antenna. It has the added advantage that it can he used alternatively as the feed horn for two offset parabolic reflectors of different look angles, by changing the position of the metal strip.
